Can medroxyprogesterone acetate alter Toll-like receptor expression in a mouse model of intrauterine inflammation?
Activation of the innate immune receptors, Toll-like receptors 2 and 4, are critical for a host inflammatory response to both Gram-positive and Gram-negative organisms. These receptors can initiate and modulate the inflammatory response. Differential regulation of Toll-like receptors may be one of the mechanisms by which intrauterine inflammation signals parturition. Likewise, progestational agents may have the ability to modify this effect. These studies were performed to elucidate the effect of intrauterine inflammation and medroxyprogesterone acetate on Toll-like receptor expression in the uterus, cervix, and placenta in a mouse model of intrauterine inflammation. On day 15 of gestation, CD-1 mice were randomized to pretreatment with medroxyprogesterone acetate or vehicle before intrauterine infusion with lipopolysaccharide or sterile saline solution. Six hours after intrauterine infusion, uterine, cervical, and placental tissues were harvested. RNA and protein were extracted. Quantitative polymerase chain reaction was performed for Toll-like receptor 2 and 4 messenger RNA. Western blot analysis was performed with Toll-like receptor 4-specific antibodies. Intrauterine inflammation up-regulated Toll-like receptor 2 and 4 messenger RNA in uterus, cervix, and placenta. Pretreatment with medroxyprogesterone acetate decreased the lipopolysaccharide-induced up-regulation of Toll-like receptor 2 and 4 messenger RNA in the cervix and placenta. Medroxyprogesterone acetate treatment, in the presence of lipopolysaccharide, was unable to prevent the lipopolysaccharide-induced increase in Toll-like receptor 4 messenger RNA and protein in the uterus. Medroxyprogesterone acetate treatment alone in pregnant mice significantly increased Toll-like receptor 4 messenger RNA expression in the uterus. Intrauterine inflammation has a differential effect on Toll-like receptor 2 and 4 expression. The observed up-regulation of Toll-like receptor 2 in the uterus in response to intrauterine lipopolysaccharide may be a mechanism to augment the inflammatory response and may serve to promote parturition in the setting of inflammation. Consequently, the ability of medroxyprogesterone acetate to suppress lipopolysaccharide-induced up-regulation of Toll-like receptor 2 messenger RNA may be one of the mechanisms by which progestins are able to decrease preterm birth.